A new phenolic glucoside, (rel)-2-(4',6'-dibenzoyl-β-glucopyranosyloxy)-7-(1α-hydroxy-2α-ethoxy-6α-acetyloxy-3oxocyclohex-4-enoyl)-benzyl alcohol (Flacourticin) (1) and the known, 2-(4',6'-dibenzoyl-β-glucopyranosyl)-5-hydroxy benzyl alcohol (4'-benzoylpoliothrysoside) (2) together with the new, (2E)-heptyl-3-(3,4-dihydroxyphenyl) acrylate (3), (+)-catechin (4) and sitosterol-β-D-glucoside were isolated from Flacourtia indica. Their structures were assigned on the basis of 1D, 2D-NMR and as well by analysis of the LC-ESIMS data. The isolated compounds (1-4) were evaluated for α,αdiphenyl-β-picrylhydrazyl (DPPH) radical scavenging activity, and 3 was found to be two-fold less potent, with an IC 50 =12.01 μg/mL, compared to the positive control, Rutin, (IC 50 = 5.83 μg/mL).
Flacourtia indica (Burm.f) Merr. Syn. F. ramontchi L Herit (Flacourtiaceae) is a small spinous tree or shrub found distributed throughout the Himalayas, northern districts of Uttar pradesh, Assam, Bengal and Orissa [1, 2] . The roots and fruits of F. indica have found use in traditional medicine as a diuretic, hepatoprotective and as an antidiabetic [1] . Previous studies on members of Flacourtiaceae have led to the isolation of numerous phenolic glucosides chiefly comprising of 2,5-dihydroxybenzyl alcohol, including the esters of benzoic acid, furan-2-oic acid, the unusual 1-hydroxy-6-oxocyclohex-2-enoic acid and cyclopent-2-enoic acids [3a-3d] . The methanolic extract of the stem bark was subjected to column chromatography and the fractions containing phenolic compounds were analyzed by reverse-phase HPLC-UV-PDA. The phenolic fractions were then purified on a silica gel column to afford a new phenolic glucoside, Flacourticin (1), the known, 2-(4',6'-dibenzoyl-β-glucopyranosyl)-5-hydroxybenzyl alcohol (4'-benzoylpoliothrysoside) ( compound, (2E)-heptyl-3-(3,4-dihydroxyphenyl) acrylate (3), (+)-catechin (4) and sitosterol-β-Dglucoside. In addition, the isolated compounds (1) (2) (3) (4) were evaluated for α,α-diphenyl-β-picrylhydrazyl (DPPH) radical scavenging activity.
Compound 1 was obtained as pale yellow crystals, m.p. 150-152ºC, [α] 25 D -6 (c 0.1, MeOH). The molecular formula of C 38 H 39 O 15 was determined from the molecular ion peak at m/z 735.35 [M+H] + in the LC-ESIMS. The IR spectrum showed absorption bands at 3350, 1680, 1600, 1510 and 1460 cm -1 characteristic of a hydroxyl, ketone and aromatic groups. Preliminary interpretation of the 1 H and 13 C NMR data (Table 2) indicated that 1 contained four ester carbonyls, an α,β-unsaturated ketone carbonyl, a β-glucosyl moiety, two O-benzoyl rings, a 2-hydroxymethyl phenyl group and a 1-hydroxy-2ethoxy-6-acetyloxy-3-oxocyclohexene carboxylic ester unit. The latter showed 1 H and 13 C NMR data comparable to those reported for xylosmin and homaloside D, similar phenolic glucosides from Xylosma flexuosum and Homalium longifolium respectively [3c-3e]. A closer inspection of the NMR data (Table 1) of 1 indicated that two of the secondary hydroxyls of the oxocyclohexenoyl unit were substituted. This observation was further confirmed by analysis of the HMBC experiment ( Figure 1 ) that displayed multiple bond correlations between the oxymethine, H-2'''' (δ 4.36) and the ketone carbonyl (δ C 198.5) and a sp 3 oxymethylene carbon (δ C 61.5), in support of the ethoxy substituent at C-2'''' and HMBC correlations ( 2 J and 3 J) between the H-6'''' oxymethine and the C-1''''(δ C 85.9) quaternary carbon and the acetoxy carbonyl (δ C 173.0), requiring placement of the acetyloxy group at C-6. The presence of two O-benzoyl units were suggested by one-proton doublets at δ H 8.11/8.03 (d, J = 8.4 Hz) for H-2/6 and proton multiplets at δ H 7.49 and δ H 7.60 assignable to H-3/5 and for H-4, in addition to resonances for ester carbonyls at δ C 167.4 and 167.7 supported by 3 J HMBC correlations between the H-2/6 methines (O-benzoyl units) and the ester carbonyls respectively, suggesting esterification at C-4'/C-6' of the glucosyl moiety.
Based on the small negative optical rotation and the observed NOESY cross peaks between H-2/H-6 of the oxocyclohexenoyl moiety, together with the coupling interactions (cross peaks) observed in the 1 H-1 H COSY experiment ( Figure 1 ) and as well as the reported data for xylosmin [3c], the relative stereochemistry at C-1/2/6 of the oxocyclohexenoyl moiety were found to be axial and on this basis, 1 was characterized as (rel)-2-(4',6'-dibenzoyl-βglucopyranosyloxy)-7-(1α-hydroxy-2α-ethoxy-6αacetyloxy-3-oxocyclohex-4-enoyl)-benzyl alcohol, a new natural product and given the trivial name, Flacourticin. show signals for an oxymethylene as a triplet at δ H 4.15, t, 6.7Hz, a double doublet at δ H 1.68, a multiplet at δ H 1.42, a double doublet at δ H 1.30 and a methyl triplet at δ H 0.89, indicating the presence of a heptyl side chain. On the basis of the above NMR and mass spectroscopic data, 3 was identified as the unusual, (2E)-heptyl-3-(3,4-dihydroxyphenyl) acrylate (3), a new natural product. Compound 4 was identified as (+)-catechin on the basis of its physical properties and the NMR spectral data [4] . The radical scavenging activity of compounds 1-4 were evaluated, using the DPPH radical scavenging assay [5] . Compounds 1 and 2 exhibited weak activity, while 3 and 4 showed potent activity, with IC 50 values of 12.01 and 4.30 μg/mL, respectively ( Table 1) . Compound 3 exhibited two-fold less potent activity compared to the known antioxidant, rutin (IC 50 = 5.83 μg/mL), which could be attributed to the presence of an ortho-dihydroxy or catechol moiety, confering a high stability to the radical formed, while the α,β-unsaturated ester moiety might be essential for enhancing the activity [6a,6b] .
Flacourtiaceae chiefly comprising of Xylosma, Homalium, Poliothrysis and Hydnocarpus have received a great deal of attention in the last decade, resulting in the isolation of numerous phenolic glucosides, characteristic of 2,5-dihydroxybenzyl alcohols, esterified with either benzoic acid, furan-2oic acid, oxocyclohexenoyl acid and cyclopent-2enoic acids residues [3a-3f] 
Extraction and isolation:
The dried stem bark of F. indica (1.5 kg) was powdered and defatted using light petroleum ether. The remaining material was extracted thoroughly with methanol (3 x 2.5 L) and concentrated using a Buchi rotavapor to afford a brown residue (16.5 g). This residue was applied to a column over silica gel (100-200 mesh) and eluted using chloroform-methanol-water (isocratic mixture) (6:3.5:0.5) to afford 15 fractions (L 2 F1-L 2 F15). Fraction 4, on crystallization using ethyl acetatemethanol yielded compound 3 (10 mg), fraction 7 yielded pure 1 (12.4 mg), while fraction 11 afforded compound 2 (58 mg). Further, fractions 12-13, on crystallization with methanol afforded sitosterol-β-Dglucoside as a pale buff colour powder (24 mg), while 4 (7.3 mg) was obtained from fraction 14 on crystallization using aqueous methanol. Compounds 
DPPH radical-scavenging assay:
The antioxidant activity of the compounds 1-4 and the standard (Rutin) were assessed on the basis of radical scavenging effect of the stable DPPH free radical [6e], with minor modification of the method of Ohinishi et al. [5] . The test samples were dissolved in methanol, aliquots (0.5 mL) were mixed with 3 mL of a 39.4 µg/mL methanolic solution of DPPH. The mixture was shaken vigorously and then kept in the dark for 30 min at room temperature. The decrease in absorbance of the resulting solution was measured at 517 nm with a spectrophotometer (Shimadzu UV-1601). DPPH solution was freshly prepared prior to use, and rutin was tested and used as reference standard. All tests were performed in triplicate and the results were expressed as Mean ±S.D. The inhibition percentage (% I) of the DPPH radical was calculated according to the following formula:
where A C(0) is the absorbance of the control DPPH solution at t = 0 min and A A(t) is the absorbance after addition of test samples at t= 30 min. The concentration of the compound required to reduce the absorbance of DPPH control solution by 50% (IC 50 ) was calculated.
